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Abstract
Using the ecological approach, the goal of this study was to
determine the predictors of physical and verbal peer aggres-
sive behavior. The participants were 880 school students from
the fifth to eighth grade (48% boys and 52% girls) and the
same number of parents (19% fathers and 61% mothers) as
well as 107 teachers. The main analysis was performed using
multivariate–multilevel modeling. The following significant
predictors of physical peer aggression were obtained: Boys, a
greater degree of impulsivity, more parental punishment,
poorer school success, more time spent with the media, and
the perception of great neighborhood dangerousness. For
verbal peer aggression, the significant predictors were: A
greater degree of impulsivity, lower level of affective empathy,
more parental punishment, lack of parental supervision, lesser
peer acceptance, large differences in family income, more time
spent with the media, and the perception of great neighbor-
hood dangerousness. A moderating effect of neighborhood
dangerousness and parental supervision was found. The results
were interpreted within Bronfenbrenner’s ecological model.
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1 | INTRODUCTION
In recent literature, there is much debate about the distinction between the terms bullying and peer aggression,
which are in many studies used as synonyms (Cornell, Bandyopadhyay, & Espelage, 2010). Peer aggression is
defined as all behaviors intended to physically or psychologically hurt or harm another person (Berkowitz, 1993;
Hawley & Vaughn, 2003). Bullying is considered as a more severe form of aggression (Olweus, 1993). A commonly
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used and widely accepted definition of bullying is Olweus’ adapted definition (Whitney & Smith, 1993), “We say a
child is being bullied or picked on, when another child or a group of children say nasty and unpleasant things to him
or her. It is also bullying when a child is hit, kicked, threatened, locked inside a room, sent nasty notes, when no one
ever talks to them, and things like that. These things can happen frequently, and it is difficult for the child being
bullied to defend him or herself. It is also bullying when a child is teased repeatedly in a nasty way. But it is not
bullying when two children of about the same strength have the odd fight or a quarrel.” (p. 7). By comparing these
two definitions, it can be concluded that bullying and peer aggression may look behaviorally the same but bullying
has some additional distinctive characteristics, that is, it is intentional, repetitive, and behavior with an imbalance in
power and/or strength between the victim and the bully (Olweus, 1993).
2 | A REVIEW OF STUDIES ON THE APPLICATIONS OF ECOLOGICAL
MODELS TO THE PROBLEM OF BULLYING AND PEER AGGRESSION
Even though many studies have dealt with the issue of bullying and peer aggression, only a limited number of these
took into account the complexity of this phenomenon and in accordance with this researched bullying and peer
aggression as part of more complex models of human behavior, such as Bronfenbrenner’s ecological model
(Swearer & Doll, 2001; Swearer & Espelage, 2004).
One of the first studies that applied Bronfenbrenner’s ecological model was the study conducted by Khoury‐
Kassabri, Benbenishty, Avi Astor and Zeira (2004). The authors tested the predictors of student victimization in
elementary and middle school students, but did not test the predictors of bullying or peer aggression. The
socioecological model of bullying in the United States was tested by Swearer et al. (2006) who showed that
negative school climate and socializing with peers who had positive attitudes toward bullying were good predictors
of bullying. This was one of the first published studies that applied the ecological model in testing the predictors of
bullying. Espelage and Swearer (2009) tested the moderator effect of school climate in the ecological model of
bullying on middle school students. They tested both groups of predictors for bullying and victimization and
reported that the use of alcohol and drugs, depression and suicidal thoughts, negative peer pressure, and lack of
parental care were significant predictors of bullying. School climate had significant positive moderator effects. As a
result of the positive influence of school climate, the correlation between the lack of parental care, and negative
peer pressure with bullying was decreasing. The same authors (Espelage & Swearer, 2009) tested the ecological
model of bullying on a representative sample of middle school students and showed that previous victimization,
negative family environment, a higher level of delinquency in school, and the use of drugs and alcohol were
significant predictors of bullying.
Barboza et al. (2009) used the definitional approach and tested the predictors of bullying from all levels of the
ecological model on an US national sample of elementary school students. Significant predictors of bullying were
the following: Helplessness, previous victimization, increase in parents’ income, race (white/Caucasian children),
communication problems with parents, greater acceptance by peers and more friends, indifference of teachers, low
expectations of academic achievement by parents and teachers, permissiveness of parents and teachers, negative
school climate, and more hours spent watching television. Bowes et al. (2009) conducted the first longitudinal study
that tested the ecological model of bullying in the United States on a national sample of twins. Significant predictors
were the following: externalized child behavior, low family socioeconomic status (SES), parental antisocial behavior,
domestic violence, maternal indifference, child abuse, and a large number of children in school. Bullying behavior
was operationalized through interviews with mothers without a clear definition. Carvalhosa (2009) tested the
ecological model of bullying on elementary and high school students by using the definitional approach, but the
data was more than 10 years old. Bullying was predicted by externalizing behaviors, lower support from teachers
and the lower or higher gross domestic product (GDP) countries (U‐shaped curve). Kim, Orpinas, Kamphaus, and
Kelder (2011) tested the influences of four risk domains (individual, family, community, and media) on the
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development of peer aggression. Significant predictors of peer aggression were: being male, lower academic
achievement, other family living situation (i.e., not living with both parents), low parental monitoring, parental
attitude supporting fighting, higher rates of community violence, and more hours spent watching TV.
Lee (2011) conducted research on middle school students in the United States, testing the predictors
for bullying from all levels of the ecological model. Among individual characteristics, significant predictors were
positive attitude toward aggression and seeking fun. These predictors also affected interaction with peers, which in
turn affected the school climate, where a negative school climate increased the incidence of bullying. From the
family environment, significant predictors were negative family experience (which leads to the formation of positive
attitudes toward aggression and increases seeking fun) and positive parenting (which leads to high self‐respect, i.e.,
a risk factor for bullying). At the mesosystem level, parental communication with teachers and peers significantly
affected the individual characteristics of the child and the school climate. The macrosystem had direct and indirect
effects on bullying. In cultures in which children perceive the community and peer groups as more collectivistic,
they more often perceive the school climate as positive and less often have positive attitudes toward aggression.
Collectivist‐oriented groups promote a positive school climate, reduce individual aggressive tendencies and prevent
the occurrence of bullying.
Outside the United States, in Asia, Lee (2010) first tested the ecological model of bullying on Korean middle
school students. Significant predictors were male students, seeking fun, dominance, positive attitudes towards
aggression, intolerance of diversity, previous victimization, authoritarian parenting style, weak moral authority of
teachers, teachers’ lack of concern about the problem of bullying, and pseudofriendship (socializing with dominant
or deviant peers). Wei, Williams, Chen, and Chang (2010) conducted similar research on Taiwanese students. For
verbal and physical bullying, significant predictors were the following: Being male, depression, delinquent behavior,
and lack of support and abuse by teachers. At the exosystem level (school size and the ratio of the number of
teacher–students), there were no significant predictors. Yuhong (2012) tested the ecological model on a
representative population of high school Chinese students but only for victimization, not for bullying. Another
important study was done in Korea. You, Kim, and Kim (2014) examined the long‐term effects of individual, family
and school factors on bullying and victimization of middle school students. Significant predictors of verbal and
physical bullying were being male, a lack of self‐control, lack of social skills, higher number of deviant friends, and
higher level of parental discord. Additionally, physical bullying was predicted by high level of aggression, lower
teacher support, and lack of parental supervision.
In Europe, there was only one study that applied the ecological perspective concerning this problem. In Spain,
Ferrer, Ruiz, Amador and Orford (2011) analysed the relationships between community, family, school, and
individual characteristic, but tested only the predictors of victimization, not bullying.
3 | CONCLUSION ON THE CONDUCTED STUDIES
From this review of the applied ecological framework in the studies of bullying, a significant shift can be noted in
the application of the theoretical framework and in the use of an improved methodology and advanced statistical
analysis. The measurements of bullying and peer aggression are no longer just self‐assessed, but the evaluation is
also done by other significant persons (e.g., parents, peers, and teachers). Furthermore, numerous instruments for
measuring various correlates of bullying and aggressive behavior have been developed. An important step forward
in the use of the statistical analysis, which initially was only univariate analysis (e.g., most commonly used
regression analysis and ANOVA), and grew into more complex multivariate analysis (e.g., hierarchical linear
modeling and structural equation modeling).
However, only a small number of studies took into account all of these advantages (Table 1). Samples are often
not representative (e.g., research on twins; Bowes et al., 2009) which makes it difficult to generalize the obtained
results. Furthermore, the studies used different measurement methods of bullying (e.g., self‐assessment and
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evaluation by peers and teachers, and rarely observation and keeping a diary). The biggest issue was a
methodological one, that is, in the definition of bullying the criteria of an intention and an imbalance in power was
not met, so they actually tested predictors of peer aggression but reported it as predictors of bullying (Bowes et al.,
2009; Espelage & Swearer, 2009a, 2009b; Lee, 2010, 2011; Wei et al., 2010; You et al., 2014). These
methodological issues make it difficult to compare the findings and especially to come to firm conclusions.
Furthermore, in some studies bullying was operationalized only by one item (definitional approach with a distinct
definition of bullying), while in other studies aggression had been divided into different types, for example, verbal
and physical (Wei et al., 2010; You et al., 2014) measured with the behavioral approach. Also, there was only one
longitudinal study (Bowes et al., 2009) and only one study that directly tested the influence of macrosystem
variables (Lee, 2011). Other studies actually tried to predict bullying victimization and not bullying per se (Khoury‐
Kasssabri et al., 2004; Yuhong, 2012).
While there are numerous advantages of using multivariate methods, in the aforementioned studies the authors
have not always agreed which variables could have a mediating and which a moderating effect, and generally there has
been a fairly small number of studies that explore these effects (except the study of Espelage & Swearer, 2009a). In
addition, when using the ecological model, it was not always made clear which variables belong to which level of the
model, especially for macrosystem and exosystem level variables, where different authors classified the same variables
into different levels of the ecosystem. The studies that had the starting point in ecological theory were mainly carried
out in the United States, and only a few in Asia (Taiwan, China, and Korea), while in other cultures (e.g., European
cultures, including Croatia) testing the ecological model of bullying or peer aggression has not been done.
Croatia is a good representative example of an Eastern European country, for example, one among countries
that have undergone war and had a change of economic policy. In 1991, Croatia declared independence, which led
to the Croatian War of Independence that was fought for 4 years following the declaration. Namely, in postwar
society violence and aggression may be more often present in the media, as well as considered as more acceptable
behavior compared with that in societies that have not seen war for a long time. In addition, Croatia has been going
through a transition from socialistic central planning to a free market economy, which has led to changes in the
value system from more collectivistic to individualistic and materialistic values. The transition was nontransparent
and often criminal as has been depicted in the media. Also, violent and other commercial content have increased as
new private media entered the market after decades of exclusively state regulated media. Today, Croatia has a
population of 4.28 million, and more than 90% are of Croatian nationality and Roman Catholic. With a long history
of education, and today with 55 institutions of higher education, attended by more than 157,000 students, Croatia
has a very well developed educational system (99.2% literacy). Since 2013, Croatia has been part of the European
Union and today its financial and economic situation (measured by Gini index and GDP—84th place) places Croatia
in the middle compared with other countries.
Using the ecological approach for the problem of peer aggression, the study goal was to determine the
predictors of peer aggressive behavior among primary school children in Croatia at the four levels of
Bronfenbrenner’s ecological model (Espelage & Swearer, 2009a; micro‐, meso‐, and exo‐system). The predictors
for two different types of aggression, physical and verbal, were tested. In addition, the outcome variables, physical
and verbal aggression, were multivariate measures, and consisted of three measures of aggressive behavior toward
peers. Although the last level of the ecological model (macrosystem) was not directly tested, the specific
characteristics of the Croatian postwar society was discussed in the interpretation of the obtained results.
4 | METHODS
4.1 | Participants
In the current study, a stratified sample was used. Elementary schools from the eastern part of Croatia were split
into small and large ones by the number of their students, and then using a random sample, three large and three
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small schools were chosen for participation. The participants were students from the fifth to eighth grade from six
schools in the eastern part of Croatia. The total number was 880 participants (52% girls) as well as their parents
(N = 880, 19% fathers, 61% mothers, and 20% of them who did not check gender). The average age of students was
M = 12.8 (SD = 1.15) years, and the age ranged from 10 to 15 years. Students’ teachers (N = 107) were also
participants (10.2% male, 82.2% female, and 7.6% of them did not check gender).
4.2 | Instruments
4.2.1 | Peer aggression among school children questionnaire (UNŠD; Velki, Kuterovac
Jagodić, & Vrdoljak, 2014)
This instrument was designed for self‐assessment of peer aggression and victimization based on the behavioral
approach, and consisted of two scales (k = 38). The scale of peer aggression among children measures the frequency
of aggression committed against peers at school and the scale of peer victimization measures the frequency of
experienced aggression at school. The scale of peer aggression among children consists of the subscale of
aggression among children in schools (13 items divided into the subscale of verbal aggression [k = 6] and the
subscale of physical aggression [k = 7]) and the subscale of electronic aggression (k = 6). For the purpose of the
conducted study, only results from the subscale of verbal aggression and the subscale of physical aggression were
used. Children indicated the frequency of each committed form of aggression on a 5‐point Likert scale where
1 means “never,” 2 “rare (a few times per year),” 3 “sometimes (once a month),” 4 “frequently (several times per
month),” and 5 “always (nearly every day).” The result for each subscale is computed as the arithmetic mean of
responses to the corresponding items, and theoretically ranged from 1 to 5. The internal consistency for the
subscale of verbal aggression was α = 0.77 and for the subscale of physical aggression α = 0.66.
4.2.2 | Peer nomination and self‐nomination of peer aggression using the definitional
approach (Velki, 2012a)
The sociometric technique of peer nomination and self‐nomination of peer aggression based on the definitional
approach was applied. The students were given the definitions of three different types of peer aggression (verbal,
physical, and cyber) and were asked to nominate the classmates from the name list of their class who behave in the
described way more often than the other pupils from the class. It was possible for a student to nominate him/
herself for the aggressive behavior. The definition of verbal peer aggression included behaviors such as teasing,
gossiping, mocking, insulting, and so forth. The definition of physical peer aggression described a person who
punches, pushes, hurts, threatens, and so forth. In addition, the definition of cyber peer aggression was presented.
Only self‐nomination and peer nomination for physical and verbal peer aggression were used in the study. For peer
nomination for each student, the total score was formed based on the proportion of nominations from all the
students who filled the peer nomination report.
4.2.3 | Demographic data
Student filled out a special form with demographic data, for example, age, sex, number of best friends, peer
acceptance (two items) and school success (six grades: The academic success from the previous grade and term, the
final grade in Mathematics and Croatian at the end of the previous school year and at the end of the previous term).
4.2.4 | Empathy questionnaire (Ivanović & Buško, 2008)
The empathy questionnaire measures the degree of empathy for primary school students (from the fifth to eighth
grade) and it is divided into two parts (k = 22): affective and cognitive aspects of empathy. The affective aspect of
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empathy (k = 10) is defined as the experience of emotion as a reaction to the emotional state of another person and
only this subscale was used in the study. Participants indicated their agreement with the described behavior on a
5‐point Likert scale where 0, “means does not apply to me at all”; 1, “generally does not apply to me”; 2, “neither applies,
nor does not apply”; 3, “generally applies to me”; and 4 “fully applies to me.” The result for each subscale is computed as
the arithmetic mean of responses to the corresponding items, and theoretically ranged from 0 to 4. The internal
consistency for the subscale of affective empathy was high, α = 0.79 (k = 10).
4.2.5 | Exposure to the Media Scale (UM; Velki, 2012a)
This self‐report scale consists of three items related to the amount of time children spend with media (watching TV
daily, playing computer games, and browsing the internet weekly). Students indicated the frequency of time spent
with each medium on a 5‐point Likert scale where 1 means “never,” 2 means use of “less than 3 hr per day/week,”
3 means “3 to 5 hr per day/week,” 4 means “6 to 10 hr per day/week,” and 5 means “the maximum time of use” (more
than 10 hr of watching television per day and more than 10 hr per week for internet and computer games). The
total score is obtained as the arithmetic mean of answers to all the items and can theoretically range from 1 to 5.
The internal consistency was satisfactory but relatively low, α = 0.66.
4.2.6 | Impulsivity Scale (Vulić‐Prtorić, 2006)
The impulsivity scale is part of the wider HIP scale (scale hyperactivity‐impulsivity attention) designed to assess
hyperactive, impulsive behaviors, and attention problems. HIP is a self‐assessment scale, consisting of three
subscales (k = 19), on which participants on a 5‐point Likert scale (from “never” to “very often”) evaluate the
frequency in which the described behavior occurred to him/her in the last 6 months. The result for each subscale is
computed as the arithmetic mean of responses to the corresponding items, and theoretically ranged from 1 to 5.
For the purpose of the conducted study only, the impulsivity scale (k = 4) was used, and the internal consistency was
Cronbach’s α = 0.72.
4.2.7 | Parental behavior questionnaire (URP29; Keresteš, Brković, Kuterovac Jagodić,
& Greblo, 2012)
The parental behavior questionnaire examines the most common behavior of a mother and father toward a child.
There are three versions of the questionnaire, for the mother, for the father, and for the child. Only a version of the
questionnaire for a child was used. This version consists of two identical questionnaires, one related to the mother’s
behavior and the other to the father’s behavior. Each of these two questionnaires consists of 29 items. Participants
indicated their agreement with the described mother’s/father’s behavior on a 4‐point Likert scale, wherein 1 means
“not true at all”; 2, “not very true”; 3, “quite true”; and 4, “completely true.” The result for each subscale is computed as
the arithmetic mean of responses to the corresponding items, and theoretically ranged from 1 to 4. The
questionnaire has a total of seven subscales: Warmth (k = 4), Autonomy (k = 4), Intrusiveness (k = 4), Supervision
(k = 4), Permissiveness (k = 3), Inductive Reasoning (k = 5), and Punishment (k = 5). The internal consistency of
subscales (Cronbach’s α) ranged from 0.70 to 0.86. In the preliminary analysis subscale, permissiveness did not have
a significant correlation with verbal (r = 0.059, n.s.) or physical peer aggression (r = 0.064, n.s.) so it was left out from
further analysis.
4.2.8 | Scale of perception of neighborhood dangerousness (POS; Velki, 2012a)
The scale of perception of neighborhood dangerousness consists of six items that measure different types of
dangerousness to which children are potentially exposed in the neighborhood. POS is a self‐assessment scale on
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which participants on a 5‐point Likert scale (from “strongly disagree” to “strongly agree”) indicate their agreement
with the statements. The total score is computed as the arithmetic mean of responses to all items, and theoretically
ranged from 1 to 5. Internal consistency was Cronbach’s α = 0.81.
4.2.9 | Croatian School Climate Survey for students (HUŠK‐U, version for students;
Velki, Kuterovac Jagodić, & Antunović, 2014)
The Croatian School Climate Survey for students measures a global school climate, that is, the sense of safety and
belonging to the school, the relationship between teachers and students, learning atmosphere, parental
involvement in school, and predicting the future based on education. It consists of 15 items. HUŠK‐U is a self‐
assessment scale on which participants on a 5‐point Likert scale (from “strongly agree” to “strongly disagree”) indicate
their agreement with statements. The total score is computed as the arithmetic mean of responses to all items, and
theoretically ranged from 1 to 5. Internal consistency was Cronbach’s α = 0.92.
4.2.10 | Attendance of parents at the parent–teacher meetings and other school events
(Velki, 2012a)
To evaluate the frequency of attendance of parents to individual meetings, parent–teacher meetings (PTA), and
school events, homeroom teachers were asked to estimate the frequency of parents’ arrivals based on the data in
the school directory. On a 3‐point Likert scale, the homeroom teacher evaluated parents’ arrival by circling the
corresponding number, wherein 1, “meant that parents of that child never come”; 2, “that parents of that child
sometimes come”; and 3, “that parents of the child regularly come.” The total score is computed as the arithmetic mean
of two responses, and theoretically ranged from 1 to 3.
4.2.11 | SES of the family
The parents provided data on the SES of the family. Three different aspects related to SES (employment, income,
and education level) were measured. The parent who filled out the questionnaire gave the information for him/
herself and for the other parent (the child’s father/mother). Parents’ answer for every aspect of SES was scored
from 1 (lowest SES) to 4 (highest SES). The total score was computed as the arithmetic mean of all items (k = 6), and
theoretically ranged from 1 to 4. Parents gave demographic data about gender and age and also about the age of
their partner.
4.3 | Procedure
The ethical commission at the Faculty of Social Science at the University in Zagreb (Study of Psychology) and the
ethical commission at the Faculty of Education at the University of Osijek approved the study. Cross‐sectional data
were collected during the summer school semester, school year 2011/2012. During the teachers’ meeting, it was
explained how the research would be carried out and the homeroom teachers were asked to prepare a list of
students from their class so that the instruments (sociometric procedure) could be prepared. At the next PTA
meeting, the main researcher explained the purpose of the research and asked parents for written consent for the
child's participation. Parents also gave data about the family SES. Students’ data were collected collectively during
classes in schools. Before the data collection, students were clearly reminded of the possibility to give up at any
time and guaranteed confidentiality of the data obtained in the study. Data collection lasted about 45min. During
students’ filling out the questionnaires the homeroom teachers evaluated the frequency of parents’ attendance to
PTA and other school events.
8 | VELKI
5 | DATA ANALYSIS
Most of the variables were obtained based on the arithmetic means of the above‐described items on the
questionnaires and scales. For the variable school success, the average values of the sum of the students’ academic
success from the previous year and from the previous term were used. The achievements in Mathematics and
Croatian (with general academic success at the end of the school year/term) were chosen because in elementary
school students mostly have very good to excellent grades. Croatian and Mathematics are usually considered to be
basic subjects in the elementary school; therefore, the criteria are more severe in comparison to some other
subjects (Vrdoljak & Velki, 2012) and give us insights that are more objective. The index of income inequality was
obtained based on families’ SES, and has provided a more precise measure of inequality within a particular group, in
this case within the class that the child attends.
5.1 | Multivariate–multilevel modeling (MLM)
All the variables met the assumptions for conducting the MLM analysis (variances were not zero, there is no perfect
multicollinearity, the predictors were not correlated with external variables, assumptions about normal distribution
of errors and linearity were also met).
At the first level of the model, the latent construct or multivariate outcome (measurement model) has been
defined, which consists of three measures of aggressive behavior toward peers (self‐assessment of aggressive
behavior, peer nomination, and self‐nomination for aggressive behavior), previously set up to z‐scores. To facilitate
the interpretation, all predictor variables were centered on the overall mean (grand‐mean centering method).
At the second level of MLM, variables that vary within a group (i.e., between students) were been defined.
These variables are actually predictors measured on the individual level (for every student) and they were tested as
different predictors from the theoretical Bronfenbrenner’s ecological model: (a) infrasystem: Sex, age, affective
empathy, and impulsivity; microsystem‐family: parental punishment, parental inductive reasoning, parental warmth,
parental autonomy, parental supervision, and parental intrusiveness; (b) microsystem‐peers: number of friends and
peer acceptance; microsystem‐school: school success; (c) exosystem: time spent using media and perception of
neighborhood dangerousness. At the third level of MLM, variables that vary between classes were defined. These
variables are group‐measured variables for student class, meaning that every student in same class had the same
value of this variable, but students from different classes differed on these variables. Three variables were tested as
predictors of the ecological model: school climate (estimated by the students–microsystem–school), parents’
attendance at the PTA meetings and other school events (mesosystem) and the index of income inequality
(mesosystem). At the fourth level of MLM, variables that vary between schools (e.g., school policies against bullying
and school climate assessed by teachers) were defined (all students from same school have same score on these
variables), but the intraclass correlation coefficient (ICC) did not show a statistically significant variation between
schools so these variables were excluded from further analysis. Therefore, the model with three levels was tested
and the above described analysis was repeated two times using different criteria variables (physical and verbal
aggression). Analyses were done on the variance components (VC) of the covariance structure matrix using the
maximum likelihood estimation method.
6 | RESULTS
In accordance with the study goal, the significance of the predictors for physical and verbal peer aggression were
checked. The results showed (Table 2) that 29.3% (Level 2) of the total variability in physical aggression can be
explained by differences among students, while only 4.7% (Level 3) of the total variability can be explained by
differences among classes. Although the variability on the third level was less than 5%, Wald Z was statistically
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significant (p < 0.01), and therefore the significance of predictors on the third level was checked. For verbal
aggression, 17.8% (Level 2) of the total variability can be explained by differences among students and 9.9%
(Level 3) of the total variability can be explained by differences among classes.
The predictors of peer physical aggression explained 47.14% of the variance on Level 2 (between students), but
nonetheless a significant 19.08% still remained unexplained. At the third level, 39.47% of variance (between
classes) was explained and another 3.54% of unexplained variance (Table 3, VC in Model A) remained.
For verbal peer aggression there was a significant reduction in variance on both levels of the model. On Level 2
(between students), predictors explained 58.41% of the variance, but there still remained a significant 8.79% of
unexplained variance. At the third level, predictors explained 46.22% of variance (between classes) and another
6.73% of unexplained variance remained (Table 3, VC in Model A1).
The model fit for multilevel models of peer physical aggression (Table 2) was tested using the χ2 likelihood ratio
test. Comparison of Model A with Model B (χ2 = 26.441; p < 0.01) showed a statistically significant improvement of
model fit for Model B. In addition, as Model B was extended, comparison with Model C (χ2 = 7.434; p < 0.01) was
done, indicating that Model C is better than Model B. Also other indicators of model fit (AIC and AICC; Table 3)
showed a better model fit of Model C compared with Models A and B, so it was decided to choose Model C as
the final solution.
Model C obtained the following significant predictors of physical aggression toward peers that explained the
variability between students: male, poorer school success, more time spent with media, more impulsive behavior,
more parental punishment, and a greater perception of neighborhood dangerousness. Furthermore, the Model C
had two significant interaction effects, that is, between negative parental discipline and the perception of
neighborhood dangerousness (Figure 1) and between impulsivity and parental supervision (Figure 2). Model C had
no significant predictors at the third level, between classes (Table 3).
Figure 1 shows the interaction effect of parental punishment and the perception of neighborhood
dangerousness on the second level of the model. In cases where the student perceived great neighborhood
dangerousness, the parental punishment is more associated with physical aggression toward their peers, but in
situations where students perceive medium or low neighborhood dangerousness, this correlation is weaker.
Figure 2 shows the interaction effect of impulsivity and parental supervision on the second level of the model.
In cases where students perceive a low level of parental supervision, impulsivity is more strongly associated with
physical aggression towards peers, but in situations where students perceive a medium or great level of parental
supervision, this correlation is weaker.
TABLE 2 Estimates of null model of multilevel modeling for criteria variables peer physical aggression and peer
verbal aggression
Parameters Physical aggression Verbal aggression
Fixed effects Intercept −0.012 0.016
Variance components
Level 1 Variability in aggression (individual
differences)
0.661** 0.728**
Level 2 Variability in aggression within classes 0.047** 0.178**
Level 3 Variability in aggression between classes 0.293** 0.099**
Indicators of model fit −2 Log likelihood 6022.83 6043.16
Akaike’s Information Criterion (AIC) 6030.83 6051.16
Hurvich and Tsai’s Criterion (AICC) 6030.85 6051.18
Bozdogan’s Criterion (CAIC) 6057.62 6077.96
Schwarz’s Bayesian Criterion (BIC) 6053.62 6073.96
Note.**p < 0.01.
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Table 3 shows the final predictor model for verbal peer aggression. For Model A1 data indicated that verbal
aggression toward peers can be predicted on the basis of a lower level of affective empathy, more time spent with
media, more impulsive behavior, less peer acceptance, more parental punishment, less parental supervision, and
perception of greater neighborhood dangerousness. Only one significant predictor was at the third level, index of
income inequality, which explains the variability between classes. There were no significant interactions of
predictors on the second level of the model, and also there were no significant variation of the second level
predictor variables between classes (Table 4), so the final model was Model A1.
TABLE 3 Predictors models of multilevel modeling for peer‐to‐peer physical and verbal aggression
Physical aggression Verbal
aggression
Outcome measures Parameters Model A Model B Model C Model A1
Fixed effects (regression
coefficients)
Intercept 0.002 −0.019 −0.033 0.026
Level 2 Gender −0.219** −.225** −.238** −.020
Age 0.041 0.038 0.042 0.026
School success −0.084** −0.071** −0.065** −0.031
Affective empathy −0.061 −0.060 −0.054 −0.077*
Time spent using media 0.098** 0.104** 0.103** 0.061*
Impulsivity 0.220** 0.213** 0.206** 0.285**
Number of friends −0.006 −0.021 −0.015 −0.034
Peer acceptance 0.011 0.004 0.003 −0.090*
Parental inductive reasoning 0.089* 0.090* 0.079 0.066
Parental punishment 0.106** 0.099* 0.109** 0.149**
Parental warmth 0.052 0.011 0.003 0.019
Parental autonomy −0.131* −0.112 −0.104 0.024
Parental intrusiveness −0.030 −0.040 −0.040 −0.016
Parental supervision −0.072 −0.089* −0.073 −0.120**
Neighborhood dangerousness 0.201** 0.167** 0.170** 0.115**
Interactions on second
level
Parental punishment × neighborhood
dangerousness
– 0.222** 0.229** –
Impulsivity × parental supervision – – −0.108** –
Level 3 School climate 0.050 0.051 0.057 0.124
Parents attendance at the school −0.016 −0.036 −0.036 0.151
Index of income inequality 2.242* 2.045 2.029 4.836**
Variance components
Level 1 Variability in aggression (individual
differences)
0.627** 0.628** 0.628** 0.715**
Level 2 Variability in aggression within classes 0.155** 0.141** 0.137** 0.074**
Level 3 Variability in aggression between classes 0.029* 0.029** 0.030** 0.053**
Indicators of model fit −2 Log likelihood 5545.41 5518.97 5511.54 5640.31
Akaike’s Information Criterion (AIC) 5589.41 5564.97 5559.54 5684.31
Hurvich and Tsai’s Criterion (AICC) 5589.89 5565.49 5560.10 5684.79
Bozdogan’s Criterion (CAIC) 5736.24 5718.48 5719.72 5831.14
Schwarz’s Bayesian Criterion (BIC) 5714.24 5695.48 5695.72 5809.14
Degrees of freedom Number of parameters 22 23 24 22
Note. **p < 0.01.
*p < 0.05.
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7 | DISCUSSION
7.1 | Predicting physical and verbal peer aggression
Numerous studies have dealt with the prediction of bullying (Barboza et al., 2009; Bowes et al., 2009; Cook,
Williams, Guerra, Kim, & Sadek, 2010; Lee, 2011), however, only a small number of them have dealt with the
predictors of various types of peer aggression such as physical and verbal aggression (Marini et al., 2006; Wei
et al., 2010).
From the infrasystem level of Bronfenbrenner’s ecological model, male gender, a higher level of impulsivity and
lower level of empathy were significant predictors of peer aggression. Consistent with previous studies, gender was
a significant predictor of physical peer aggression (Kim et al., 2011; Wei et al., 2010; You et al., 2014) but not of
verbal aggression (Archer, 2004; Björkqvist, 2017). In addition, impulsivity was a significant predictor for both
types of peer aggression, while affective empathy was a significant predictor of verbal aggression.
Teachers should approach every student individually, taking into account his/her specific characteristics. In
accordance with biological theories of aggression, boys, because of a greater amount of testosterone and their
genetic predisposition, are more prone to aggressive behavior (Constantino et al., 1993a, 1993b; Mazur & Booth,
1998). Gender‐role socialization, especially in stereotypical gender role families, influences boys to exhibit more
aggressive attitudes and behaviors (Endendijk et al., 2017). Expression of these aggressive behaviors is
predominant in the school environment. In postwar society, boys often hear stories about war heroes; men who
showed strength and courage through violence in war (Keresteš, 2002) and especially if children have a male
teacher who participated in a patriotic war, children identify with that heroic aggressive behavior (Groebel, 1999).
Boys are also four times more often diagnosed with ADHD, especially the impulsive type (Velki, 2012c), and
generally express a ower level of empathy (Espelage, Mebane, & Swearer, 2004; Gini, Albiero, Benelli, & Altoè,
2007). Generally, studies have shown that hyperactive children, especially those with significant impulsivity, are
more often involved in aggressive behavior and bullying (Velki & Dudaš, 2016; Velki & Romstein, 2016). Impulsive
children have a low tolerance to frustration and often react inappropriately (i.e., aggressively) in neutral situations.
Furthermore, this is a bigger issue for impulsive children, who have a low tolerance to frustration and often react
aggressively in neutral situations, especially if there is a lack of teachers’ supervision. In addition, children with
lower levels of affective empathy are not able to sympathize with others. They rationalize their aggressive behavior
F IGURE 1 Interaction effects between parental punishment and perception of neighborhood dangerousness for
physical aggression toward peers at the second level of model (within the class)
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as fun without realizing the consequences. The combination of those individual characteristics presents risk
behavior for development of aggression in schools.
At the microsystem level, significant predictors of peer aggression were the following: more parental punishment,
less parental supervision, poorer school success, and a lower level of peer acceptance. Parental punishment was
significant in predicting verbal and physical peer aggression, and parental supervision in predicting verbal aggression.
Harsh discipline, especially in families prone to corporal punishment, often borders on abusive parenting behavior,
which is a good predictor of aggressive behavior (Bender et al., 2007; Bowes et al., 2009; Gershoff, 2002), and in the
conducted study parental punishment (e.g., item slaps me when I act badly) indirectly indicates possible abuse. Harsh
disciplining of children is considered as a desirable way of upbringing in a traditional society such as Croatia and a study
shows that parents believe physical punishment is justified; moreover, 100% of parents of primary school children
sometimes physically punish their child (Velki & Bošnjak, 2012). Children learn such aggressive behavior at home and
transfer it to school situations in relationships with peers. In families with weak parental supervision, there is neither
TABLE 4 Variations of predictors from the second level of the model (between students) on the third level
(between classes) for verbal peer aggression
Variance components Variables Coefficients
Level 1 Variability in aggression 0.713**
Intercept2 Within classes 0.048*
Affective empathy 0.017
Time spent using media 0.008
Impulsivity 0.010
Peer acceptance 0.019
Parental punishment 0.00
Parental supervision 0.00
Neighborhood dangerousness 0.009
Intercept3 Between classes 0.051**
Note. **p < 0.01.
*p < 0.05.
F IGURE 2 The interaction effect between impulsivity and parental supervision for physical aggression toward
peers on the second level of model (within the class)
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control over children’s activities, nor the correction of inappropriate behavior and children are more prone to engage in
violent activities because they think they will go unpunished (Loeber & Hay, 1997; Yahav, 2007).
Parental supervision also has a moderating role (Figure 1). Impulsive children, due to inability to control their
own behavior, often enter a situation of conflict and react violently without thinking. When parents do not
supervise and control an impulsive child, the child does not adopt the appropriate form of behavior and does not
learn self‐control of his/her impulsive behavior, which will lead to the greater expression of aggression (Velki,
2012c). If parents constantly supervise the child and prevent the child’s impulsive response on time, consequently
the child’s aggressive behavior will be reduced as well. Because of the economic crises in Croatia usually both
parents need to work and the child is most of the time without their supervision.
Furthermore, peers and school microsubsystems have an important role in school adjustment. Student’s grades,
as well as peer relations, are an important part of their everyday school life. Consistent with previous studies, poor
school success is a significant predictor of physical aggression (Kim et al., 2011; Orpinas & Horne, 2006) while a
lower level of peer acceptance is a significant predictor for verbal peer aggression (Asher & Coie, 1990; Snyder,
Horsch, & Childs, 1997). Some children with lower academic achievement try to compensate for a sense of
incompetence and failure with inappropriate aggressive behavior toward their peers in classroom, but usually their
behavior is not approved of either by peers or by the teachers. With aggressive behavior these children are trying
to gain status and popularity within the peer group (Rodkin, Farmer, Pearl, & Van Acker, 2000), which presents an
additional problem for students and teachers to deal with.
The school also has an important role in the correction of the student’s aggressive behavior. Although the
school cannot directly influence parental upbringing, it can have a significant role in school–family relations
(mesosystem level). A larger difference in family income within the student’s class was a good predictor of verbal
peer aggression. Numerous studies showed that income inequality within countries, communities, or neighbor-
hoods is a good predictor of aggression, crimes, and bullying (Elgar, Craig, Boyce, Morgan, & Vella‐Zarb, 2009). In
addition, research in Croatia (Rajhvajn Bulat & Ajduković, 2012) showed that students of lower or higher SES are
more aggressive than students who self‐estimated themselves to be from average SES families, which schools
should take into consideration while organizing classes.
Variables at the distal system (ecosystem) have an indirect influence, through family and school variables, and were
found to be significant in the conducted research. More time spent using the media and a perception of greater
neighborhood dangerousness have been shown to be significant predictors for physical and verbal peer aggression.
Studies have systematically shown that exposure to violence on television is a risk factor for aggressive behavior
(Huesmann, Moise‐Titus, Podolski, & Eron, 2003; Kim et al., 2011), while playing violent computer games increases
aggressive behavior, knowledge about aggression, aggressive emotions, psychological arousal, and decreases prosocial
behavior (Barboza et al., 2009; Gentile & Walsh, 2002). Benković and Balabanić (2010) found that information about
crime is in the third place in terms of the frequency of publication on Croatian Internet portals. A study on Croatian
children aged 10–14 showed that 94% of children watch television everyday mostly alone, and usually programs for
adults that contain elements of excitement (Ilišin, 2003). Viewing inappropriate content in the media, especially without
adult supervision, lowers the tolerance threshold for aggressive behavior. Studies showed that life in a dangerous
community, that is one with a high level of aggression and crime, was a strong predictor of aggression (Bradshaw,
Rodgers, Ghandour, & Garbarino, 2009; Kim et al., 2011). In dangerous neighborhoods, children observed conflicts daily
(e.g., items such as in my neighborhood there often occur physical conflicts between adults and there are weapons in my
neighborhood confirmed these assumptions) and learnt that violence is an appropriate way to solve problems, especially
in postwar societies where the level of violence and use of weapons is usually higher (Groebel, 1999; Keresteš, 2002). In
this case, their aggressive behavior toward peers is a survival strategy that they learnt.
In addition, students’ perception of neighborhood’s dangerousness has a moderating effect (Figure 2). In dangerous
neighborhoods, more likely, live families with a common practice of harsh punishment (Buljan Flander & Kocijan‐
Hercigonja, 2003; Cicchetti & Cohen, 2006), which indirectly teaches children aggressive behavior. It is also possible
that in dangerous neighborhoods parents are more concerned about the safety of their child, and therefore are more
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prone to corporal punishment as a way of protecting the child. Although punishment is not an appropriate educational
method, it still protects children from potentially higher risk (e.g., serious fights in the neighborhood, etc.). Usually,
children from the same neighborhood go to the same school, so the teachers should be aware of the potential risk of the
neighborhood in which school is located.
The abovementioned predictors better explained variance between students in the verbal peer aggression than
in the physical one. In addition, significant variation between classes was explained only for verbal aggression.
These results indicate the predominant contribution of the biological and psychological characteristics in the
explanation of physical aggression, and parental and schools’ variables in the explanation of verbal aggression.
Although it was expected that age would be a significant predictor (older children would be more aggressive), it
was not proven. It is possible that age did not show up as a significant predictor because all our students were in
the higher classes of primary school (fifth to eighth grade), that is, age homogeneous. In addition, the number of
friends was not a significant predictor possibly because, as studies have shown, aggressive children are not lonely
and isolated (Pellegrini, Bartini, & Brooks, 1999) and they have friends with similar violent tendencies. Most of the
potential parental predictors were not significant maybe because parental variables actually represent the
correction of undesirable behavior (parental inductive reasoning and parental intrusiveness) and occur as a
consequence of aggression; or because some parental variables are potentially protective factors (parental warmth
and parental autonomy) and therefore do not have a key role in predicting peer aggression.
7.2 | Practical implications
The school, as an educational institution, can offer comprehensive prevention and intervention programs, taking
into account the children’s individual and family characteristics and also the influence of community. As the results
show, aggressive children have a lower level of affective empathy, which leads to lack of understanding of the
consequences of their aggressive behavior. In addition, impulsive behavior causes a child to respond with violence
toward peers very often without thinking. Children with poorer school success and who are not accepted by peers
are those at risk for aggressive behavior. For all children at risk, various intervention programs can be organized,
for example, role‐playing games to increase empathy, techniques for gaining self‐control, additional classes and
various workshops. However, a better option is the introduction of prevention programs that will have a long‐term
positive effect on the whole school system (Espelage & Swearer, 2009b). Programs, which are suitable for all
students, can increase the level of empathy, self‐control and develop prosocial behavior. For example, organizing
joint extracurricular activities in which students and teachers have a chance to know each other better. In addition,
group activities enable the development of tolerance and equality among children and a sense of acceptance, which
ultimately has a positive effect on reducing aggressive behavior caused by social differences between children
(Keresteš, 2002; Velki, 2012c). Introduction of such prevention programs takes time in terms of the adjustment
period, but in different European studies these programs have proven to be very successful (Olweus, 1993; Swearer
et al., 2006). Moreover, school can act as an educational institution for parents too, for example, by organizing extra
lectures during parent–teacher meetings or school counseling for the parents. Although in most schools some of
these interventions have been introduced, they are often not organized intensively enough, and parents often do
not take such interventions seriously (Velki, Bačmaga, & Juka, 2016). It is important to raise parents’ awareness of
how consequential is proper upbringing of children because without their help and involvement it is almost
impossible to achieve long‐term progress.
7.3 | Contributions and limitations of the study
The carried‐out study has several important contributions. Unlike previous studies in Croatia, this study has applied
an integrative ecological approach to the issue of peer aggression. In this way, the proximal and distal effects were
tested simultaneously within a specific community. The methodological contribution was in the application of
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different approaches (definitional and behavioral) and methods for the measurement of peer aggression (self‐
assessment, peer nomination, and self‐nomination). Furthermore, it has a clear operational definition of a construct
of peer aggression, and also of two different types of this, physical and verbal. In addition, data on individual and
contextual characteristics were collected from several sources, (i.e., students, parents, and teachers), which gave a
more realistic point of view. The practical contribution refers to an excellent starting point for the development of
prevention programs that will specifically be aimed at reducing risk factors not only in the community in which the
research was conducted but also for other communities that have similar characteristics (e.g., postwar societies).
However, the study also had some shortcomings. Although the selection of schools that participated in the
survey was random, all the schools were from one country, and only elementary school students participated
(fifth to eighth grade), which limits the result generalization to other student populations. The results showed a
slightly higher prevalence of peer aggression in relation to the data from a national sample (Rajhvajn‐Bulut &
Ajduković, 2012) which is actually a result of the sample selection from a country which was greatly affected by
a patriotic war. Another possible limitation of the sample is the small proportion of students’ fathers (19%) that
participated in study. The study was not anonymous, which could produce socially desirable answers. Some
possible pertinent independent variables (e.g., self‐concept, mental health, previous history of victimization,
subculture, etc.) which could have an influence on child aggressive behavior were not included in the study.
Additionally, the last level of the ecological model, the macrosystem, was not tested, although the results were
interpreted in accordance with the specific post‐war situation in Croatia. Finally, the study was transversal in
design.
8 | CONCLUSION
The obtained results are consistent with previous studies conducted in Croatia and worldwide. Most studies of peer
aggression and bullying have shown that gender is a significant predictor (Kim et al., 2011; Lee, 2010; Wei et al.,
2010; You et al., 2014), but none of them have tested the moderation effect of gender on the prediction of bullying
or peer aggression based on an ecological approach. Furthermore, future studies should clearly operationalize
whether or not they measure bullying by including all its distinctive characteristics, or peer aggression. Child abuse
and neglect proved to be a good predictor of peer violence in previous studies (Bowes et al., 2009; Velki, 2012b), so
these variables should be included in future studies. It is also necessary to examine the predictors of other types of
bullying, such as relational or cyberbullying. To examine the influence of variables at the macrosystem level, future
studies should examine the characteristics of different regions and subcultures and especially crosscultural studies
are desirable. In addition, it is preferable to use longitudinal designs.
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